The University of Western Australia, Perth, Australia. RATIONALE: There remains limited mechanistic understanding of how maternal variability and breast milk composition may influence infant allergic disease development. In this study, we investigated associations between maternal permeability of the mammary epithelium and infant allergic disease outcomes. METHODS: In mothers with a history of allergic disease, the permeability of the mammary epithelium was assessed by measuring the breast milk sodium/potassium ratio at two (n588), four (n587) and six (n582) weeks of lactation. At one year of age, infant allergic disease outcomes were assessed, including medically diagnosed eczema, allergen sensitization measured by skin prick testing to common food and environmental allergens, and food challenge proven IgE-mediated egg allergy. RESULTS: At two weeks of age, sodium/potassium ratios were lower (p50.03) in the breast milk consumed by infants who developed egg allergy (n510), median 0.51 (interquartile range {IQR} 0.42-0.67), compared to those without egg allergy, median 0.66 (IQR 0.54-0.82). The breast milk sodium/potassium ratios of the infants with allergen sensitization (n515) were median 0.56 (IQR 0.45-0.67), compared to those without sensitization median 0.67 (IQR 0.53-0.82), p50.06. There were no associations between breast milk sodium/potassium ratios at four or six weeks of lactation and infant egg allergy or sensitization. Infant eczema (n519) was not associated with permeability of the mammary epithelium. CONCLUSIONS: Maternal permeability of the mammary epithelium in the first two weeks of lactation is associated with infant IgE-mediated egg allergy development. These results highlight a potential important maternal characteristic that may influence early infant food allergy development.
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House dust promotes sensitization to peanut through the airway RATIONALE: Recent evidence indicates sensitization to foods can occur through non-oral routes, including the skin and respiratory tract. Environmental adjuvants in house dust can promote allergic sensitization to inhaled antigens, but whether this contributes to food allergy development is unclear. Here, we investigated the ability of house dust extracts to promote sensitization to peanut through the airway. METHODS: Female C57BL/6J mice, age 7-10 weeks, were exposed to peanut alone or together with house dust extract by oropharyngeal aspiration twice weekly for two weeks. One week later, mice were challenged with peanut by intraperitoneal injection, and body temperatures were measured to monitor anaphylaxis. To evaluate peanut sensitization, we measured serum levels of peanut-specific immunoglobulins and cytokine production by peanut-specific T cells in lung-draining lymph nodes and spleens. RESULTS: Inhalational exposure to combined peanut and house dust extract, but neither alone, resulted in production of peanut-specific IgE, IgG1 and IgG2c. Accordingly, mice sensitized to inhaled peanut with house dust extract, but not peanut alone, experienced anaphylaxis upon intraperitoneal challenge with peanut, as evidenced by a >58C decrease in body temperature at 30 minutes post-challenge. Airway sensitization to peanut and house dust extract resulted in increased IL-4 and IL-17A production by peanut-specific splenic T cells compared to peanut alone. CONCLUSIONS: Inhalational exposure to peanut and house dust extract induces peanut allergy in mice. These findings suggest that indoor environmental adjuvants may facilitate sensitization to foods through the airway. Children's National Health System, Washington, DC, 2 LAD, NIAID, NIH, Bethesda, MD. RATIONALE: Increased food-specific IgG4 has been associated with tolerance to foods. While IL-10 has been shown to enhance B cell production of IgG4, the role of IL-10-producing B cells and B cell responsiveness to IL-10 in the pathogenesis of food allergy has not been well explored. METHODS: Blood samples were collected from peanut-tolerant and peanut-allergic children between 2 and 6 years of age seeking treatment at Children's National Medical Center. Peripheral blood mononuclear cells (PBMCs) and highly purified total B cells were cultured with combinations of IL-4, IL-10, and anti-CD40. Immunoglobulin isotypes were quantified from culture supernatants using multiplexed immunoassays. Flow cytometry was performed to determine the frequency of IL-10 receptor (IL-10R)-expressing B cells and frequency of IL-10+ B cells. RESULTS: With data collection and analysis ongoing, preliminary results suggest that frequencies of IL-10R+ cells are highest in transitional B cell and plasmablast subsets, and lowest in na€ ıve and memory B cell subsets in peanut-tolerant children. Frequencies of IL-10R+ transitional B cells and plasmablasts trended lower in peanut-allergic children compared to peanut-tolerant children. Frequencies of IL-10+ B cells were overall low in both peanut-tolerant and peanut-allergic children and varied widely among subjects within each of the two groups. IL-10 decreased IL-4-induced IgE production in peanut-tolerant children, with mixed effects on IL-4-induced IgG4 production. CONCLUSIONS: Preliminary data suggest that IL-10R is most frequently expressed on transitional B cells and plasmablasts, with trends toward lower frequencies in peanut-allergic children than peanut-tolerant children. IL-10+ B cells are detectable at varying frequencies in both peanut-tolerant and peanut-allergic children.
